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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (Currently Amended) A m i n i atur i z e d thin f il m fu e l c ell device for 
converting chemical energy of a fuel containing hydrogen into an electrical current 
without combustion^ comprising: 

a plurality of miniaturized thin-film fuel cells spaced from one another 
by a frame, each of the thin-film fuel cells including 

a first manifold structure constructed from a first substrate 
having a first face surface and a first back surface and aft a first elongate fuel 
chamber defined therein for receiving the fuel, said first elongate fuel chamber 
having an elongate opening along said first face surface and extending through the 
first substrate to define a first back opening along said first back surface : 

a second manifold structure constructed from a second 
substrate having a second face surface and second back surface and a second 
elongate fuel chamber defined therein for receiving the fuel said second elongate 
fuel chamber having an elongate opening along said second face surface and 
extending through the second substrate to define a second back opening along said 
second back surface: 

said first and second substrates being bonded together along 
said first and second back surfaces such that said first and second elongate fuel 
chambers are in fluid communication with each other: 

aft a first elongate electrolyte secured between aft a first anode 
positioned adjacent to said first elongate fuel chamber and a first cathode positioned 
adjacent to an oxygen containing region, said first elongate electrolyte operably 
secured to the first face surface of said first substrate adjacent to said first elongate 
fuel chamber thereby hydraulically isolating said first elongate fuel chamber from the 
oxygen containing region; and 
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a second elongate electrolyte secured between a second anode 
positioned adjacent to said second elongate fuel chamber and a second cathode 
positioned adjacent to the oxygen containing region, said second electrolyte 
operably secured to the second face surface of said second substrate adjacent to 
said second elongate fuel chamber thereby hydraulically isolating said second 
elongate fuel chamber from the oxygen containing region: 

wherein fuel receiyed within said first elongate fuel chamber is 
operably engaged with the first anode along the length of the elongate opening, and 
oxygen from the oxygen containing region is operably engaged with the first cathode 
such that when encouraged by a catalyst, hydrogen atoms from the fuel split into a 
proton and an electron, which take different paths to the first cathode thereby 
producing the electric current; 

wherein fuel received within said second elongate fuel chamber is 
operably engaged with the second anode along the length of the second elongate 
opening, and oxygen from the oxygen containing region is operably engaged with 
the second cathode such that when encouraged by a catalyst, hydrogen atoms from 
the fuel split into a proton and an electron, which take different paths to the second 
cathode thereby producing electric current: and 

wherein the first and second elongate fuel chambers of the plurality of 
said miniaturized thin-film fuel cells are in fluid communication with each other . 

2. (Currently Amended) The m i n i atur i zod th i n f il m fu el c el l device of claim 
1 , wherein said first substrate is a silicon wafer. 

3. (Currently Amended) The m i n i atur i z e d th i n - f il m fu e l c e ll device of claim 
1 , wherein said first substrate is a portion of a silicon wafer. 
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4. (Currently Amended) The m i n i atur i zod th i n - f il m fue l co ll device of claim 
1 , further i nc l ud i ng: 

wherein the first elongate fuel chamber comprises a plurality of first 
elongate fuel chambers received within the first substrate, each of said first fuel 
chamber of tho plura li ty of elongate fuel chambers having a an elongate opening 
along said first face surface and being in fluid communication with the other e ach of 
sa i d p l ura li ty of first elongate fuel chambers; and 

wherein the first elongate electrolvte comprises a plurality of elongate 
electrolytes secured between first anodes , on e respectively positioned adjacent to 
each of said first elongate fuel chambers and first cathodes positioned adjacent to 
the oxygen containing region, said first electrolytes operably secured to the first face 
surface of said first substrate , on e e ach pos i t i on e d and respectively adjacent to 
oach said first elongate fuel chambers of tho p l urality of fuo l chamb e rs , thereby 
hydraulically isolating said plurality of first elongate fuel chambers from the oxygen 
containing region. 

5. (Currently Amended) The m i n i aturiz e d th i n - fi l m fu e l c ell device of claim 
1 , wherein said fu el c ell i s a fuel cells are proton exchange membrane fuel eeH cells 
and the ele ctro l vt e i s a electrolytes comprise proton conducting electrolyte material. 

6. (Currently Amended) The m i niatur i z e d th i n - f il m fu el c ell device of claim 
5, wherein said proton conducting electrolyte material is a perduorinated sulfonic 
acid polymer having a thickness between 50-100 pm, inclusive. 

7-11. (Canceled) 

1 2. (Currently Amended) The m i n i atur i z e d th i n - f il m fu el c ell device of c l a i m 
4+ claim 1 , wherein said the fluid communication between the elongate fuel 
chambers of the plurality of said miniaturized thin-film fuel cells is in a serpentine or 
parallel pattern. 
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13. (Currently Amended) The m i niatur i zed th i n f il m fuo l oo ll of c l aim 9, 
furthor i nc l ud i ng: device of claim 1 

wherein the first elongate fuel chamber comprises a plurality of first 
elongate fuel chambers received within the first substrate , e ach sa i d fu el chamb e r 
of the p l ura li ty of e longate fuo l chamborc hav i ng a o l ongato opon i ng a l ong sa i d fac e 
surface and in fluid communication with th e oth e r of e ach of sa i d fue l chamb e r s of 
sa i d plura li tv of fuo l chamb e rs one another : 

wherein the first elongate electrolyte comprises a plurality of first 
elongate electrolytes secured between first anodes , on e respectively positioned 
adjacent to each of said e l ongate fuol chambers of said plurality of first elongate fuel 
chambers and first cathodes positioned adjacent to the oxygen containing region, 
said first electrolytes operably secured to the first face surface of said substrate t 
ono oach and respectively positioned adjacent to e ach said fuo l chamber of tho 
plura li ty of first elongate fuel chambers, thereby hydraulically isolating said first 
elongate fuel chambers from the oxygen containing region; 

wherein the second elongate fuel chamber comprises a plurality of 
second elongate s e cond fuel chambers received within the second substrate , e ach 
sa i d s e cond fue l chamb e r of th e p l ura li ty of el ongat e second fuo l chamborc hav i ng a 
second olongato opon i ng along sa i d second face surfac e and in fluid communication 
with th e oth e r fu el chambers of ca i d plura l ity of fuol chambers one another : and 

wherein the second elongate electrolyte comprises a plurality of 
el ongat e second elongate electrolytes secured between second anodes , on e 
respectively positioned adjacent to e ach of said plurality of second elongate fuel 
chambers and second cathodes positioned adjacent to the oxygen containing 
region, said second electrolytes operably secured to the second face surface of said 
second substrate , on e e ach and respectively positioned adjacent to oach said 
second elongate fuel chambers of th e s e cond p l ura li ty of fuo l chamb e rs , thereby 
hydraulically isolating said plurality of elongate second elongate fuel chambers from 
the oxygen containing region; 

wherein the first elongate fuel chambers of tho substrate and the 
second elongate fuel chambers of tho second substrate are in fluid communication 
with each other. 
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14. (Original) A method for making a thin-film fuel cell including a manifold 
structure made from a substantially planar thin-film substrate having a face surface, 
comprising the steps of: 

defining an elongate fuel chamber in the thin-film substrate such that 
the chamber provides an elongate opening along the face surface of the substrate; 

operably securing an elongate proton exchange membrane-electrode 
assembly, having an anode and cathode, to said substrate and adjacent to said 
elongate fuel chamber; 

filling said fuel chamber with fuel containing hydrogen such that the 
fuel operably engages with the anode along the length of the elongate opening, and 
oxygen from an oxygen containing region is operably engaged with the cathode such 
that when encouraged by a catalyst, hydrogen atoms from the fuel split into a proton 
and an electron, which take different paths to the cathode thereby producing electric 
current. 

15. (Original) The method of making a thin-film fuel cell of claim 14, further 
including the step of stacking a plurality of said thin-film fuel cells in a frame such 
that the thin-film fuel cells within the frame are spaced apart from each other, but in 
electrical communication with each other. 

16. (Original) The method for making a thin-film fuel cell of claim 14, 
further including the steps of: 

defining an elongate second fuel chamber in a second thin-film 
substrate such that the second chamber provides a second elongate opening along 
the second face surface of the second substrate; 

operably securing a second elongate proton exchange membrane- 
electrode assembly, having a second anode and a second cathode, to said 
substrate and adjacent to said second elongate fuel chamber; 

bonding said thin-film substrate and said second thin-film substrate 
together such that said elongate fuel chamber and said second fuel chamber are in 
fluid communication with each other; and 

filling said second fuel chamber with fuel containing hydrogen such 
that the fuel operably engages with the second anode along the length of the 
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elongate opening, and oxygen from an oxygen containing region is operably 
engaged with the second cathode such that when encouraged by a catalyst, 
hydrogen atoms from the fuel split into a proton and an electron, which take different 
paths to the cathode thereby producing electric current. 

17. (Original) The method of making a thin-film fuel cell of claim 16, further 
including the step of stacking a plurality of said thin-film fuel cells in a frame such 
that the thin-film fuel cells within the frame are spaced apart from each other, but in 
electrical communication with each other. 

1 8. (Previously Presented) A thin-film fuel cell, comprising: 

a substrate defining a plurality of elongate fuel chambers with 
respective elongate fuel chamber openings; and 

a plurality of elongate fuel cells, including respective anodes and 
cathodes, secured to the substrate and positioned over respective elongate fuel 
chamber openings such that the anodes face the elongate fuel chambers and the 
cathodes are hydraulically isolated from the elongate fuel chambers. 

19. (Previously Presented) A thin-film fuel cell as claimed in claim 18. 
wherein the substrate comprises a silicon wafer. 

20. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the substrate comprises a portion of a silicon wafer. 

21. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the elongate fuel cells comprise elongate proton exchange membrane fuel 
cells including a proton conducting electrolyte material between the anodes and 
cathodes. 

22. (Previously Presented) A thin-film fuel cell as claimed in claim 21, 
wherein the proton conducting electrolyte material comprises a perfluorinated 
sulfonic acid polymer having a thickness between 50-100 pm. 
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23. (Currently Amended) A thin-film fuel cell as cla i med i n c l a i m 18, 
whor ei n th e p l ura li ty of el onaato fuo l chambors ar e , comprising: 

a substrate defining a plurality of elongate fuel chambers connected to 
one another and having respectiye elongate fuel chamber openings: and 

a plurality of elongate fuel cells, including respectiye anodes and 
cathodes, secured to the substrate and positioned over respective elongate fuel 
chamber openings such that the anodes face the elongate fuel chambers and the 
cathodes are hvdraulicallv isolated from the elongate fuel chambers . 

24. (Currently Amended) A thin-film fuel cell as claimed in c l a i m 18 claim 
23 . wherein the plurality of elongate fuel chambers are connected to one another in 
series. 

25. (Previously Presented) A thin-film fuel cell as claimed in claim 24, 
wherein the plurality of elongate fuel chambers define respective longitudinal ends 
and are connected to one another at the longitudinal ends. 
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